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(54) Title: UNCOATED PAPERBOARD FOR PACKAGES 

(57) Abstract: An uncoaled paperboard for packages composed of one or more layers with a top layer of bleached kraft pulp having 
a gloss value of 15 - 50 % measured according to Tappi T480, a minima] gloss variation (a coefficient of variation in the wavelength 

Q regions 3-30 mm of less than 5 %), and a surface roughness (PPS-10) of 2 - 5 mm measured according to ISO 8791-4, wherein 
the paperboard has a density in the range of 700 to 850 kg/m3 and is hydrophobic from a sizing agent treatment of each layer, is 

^ described. A package comprising the paperboard is suitable for co-sterilization of the package and its contents. 
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Uncoated paperboard for packages 

The present invention relates to a new quality of uncoated board for packages ' 
with a top layer of bleached kraft pulp. The characteristic features of the new quality are a 
superior resistance towards water penetration in addition to a low surface roughness, high 
5 gloss and minimal gloss variation. The papa*oard of tiae invmtion has a top surface that is 
suitable for printing, and it is preferably used in the production of diflFerent kinds of packages, 
e.g. food packages. The board is suitable for use in packaging processes where steam is used 
for steriUsation of the package and/or the food, e.g. co-sterilization of the package and its 
contents. 

10 Background 

In the field of package production there is a demand for good printability of the 
paperboard. Good printing surfaces are normally created by clay-coatiiig of the board surface. 
The board for packages is usually a multiply board with a bleached top layer under the clay 
coating. The term clay coating covers all types of coatings where pigments and binders are 

15 used together. However, clay-coated board is much more sensitive to water penetration during 
and after the sterilisation with steam than uncoated board. Therefore, clay-coated board is not 
at all suitable for production of packages tttat will be sterilized with steam- 

The printing surface is the top layer of the board made of bleached cellulosic 
fibres. An unproved top layer can be achieved if the board web is compressed in one or more 

20 roll nips, in most cases after the drying, in a calendering operation. An improved top layer can 
also be achieved by coating of the board with a coating colour, consisting of pigmmts and 
binders. In some applications of board for packaging of food it is a disadvantage to have a 
coating colour on the board surface, as the coating colour can reduce the hydrofobicity of the 
board. This is especially notable if steam is used for sterilisation of the board. 

25 A recently developed extended soft nip calendering technique with substantially 

higher calendering temperature than normally used is disclosed in WO 01/29316. This 
technique can be used to provide a desired printing surface with low surface roughness, high 
gloss, and minimal gloss variation to uncoated paperboard, enabling the paperboard to be used 
in the production of printed packages. The roll temperature can be above 250^C in the 

30 disclosed .a extended soft nip calender. The top layer surface of the produced paperboard is 
resembles a coated rather than an uncoated product. In this context it can be mentioned that 
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the extended soft nip calendering technique has previously been used to reduce the density of 
coated liquid board (WO 96/28609). 

Further, there is a newly developed process for packaging of wet food in - 
packages made of laminated board, similar to flie process of packaging food in tin cans. In 

5 this process the package and the food in it are sterilized together (US 6,177,048). Steam is 
xised for the sterilization, similarly to the production of canned food. If fliere are cut board 
edges on the package, steam and water will penetrate mto the board through the cut edges. As 
the difEusion of water vapour cannot be prevented, steam will penetrate into the board thtough 
the edges and condensate. As the fibre surfaces become wet due to the condensation of flie 

1 0 water vapour they will loose their hydrophobic character and water penetration due to 
capillary forces will occur. When this happens, the board gets soaked with water in a 
relatively short time. 

In the field of packaging of liquid and/or wet food the board is often laminated 
with polyethylene or other plastic materials. The board must resist different steriUsation 

15 treatments, e.g. sterihsatipn with hydrogen peroxide. Edge-wicking (edge-soiaking) at the cut 
and uncovered board edges is a particularly difficult problem. Resistance against edge- 
wicking is normally created by the use of different sizing agents, such as AKD (alkyl ketene 
dimer), rosin size and ASA (alkenyl succinic anhydride). The sizing agents can be used one 
alone or in combinations with each other, the combination of AKD and rosin size, knoAvn as 

20 dual sizing, being the generally accepted combination for liquid packaging board. The sizing 
agents are retained on the fibres during the paper making process and they spread over the 
fibre surfaces during the drying operation due to melting. Thereby the fibre surfaces will 
become hydrophobic and water penetration in the fibre structure of the board due to capillary 
forces is prevented. The general belief among scientists is that only a fiction of the fibre 

25 surfaces need to be covered in order to achieve a good hydrofobicity. Normally the AKD is 
based on stearic acid (CI 8) but pahnitic acid (C16) or mixtures of C16 and CIS are also 
possible. However, according to accepted theory, the diffiision of water vapour into the board 
cannot be prevented by sizing. 

It is well known [Roberts J. (1997): **A rewiew of advances in internal sizing", 

30 Proc. The 1 1* Fundamental Research Symposium ui Cambridge, pp 209 - 263] that maximum 
resistance against water penetration due to capillary forces is reached at relatively low 
addition levels of sizing agent, i.e. with 0.015 % (0.15 kg/ton) reacted AKD in the sheet. All 
the added AKD is not retained in the sheet and all the retained AKD will probably not react. 
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Experience has shown that addition levels of 2 kg of AEDD per ton of dry fibres gives a 
sufficient margin in order to achieve the maximum hydrofobicity possible and necessary m 
the production of liquid packaging board. An addition of rosin size, between 1 and 1.5 kg/ton, 
is believed to improve the resistance against hydrogen peroxide, but it does not improve the 
5 hydrofobicity as such. 

The pore structure is of great importance for water penetration into p^er and 
board. The Washbvim equation describes penetration of Uquids into parallel capillaries, but it 
is also used to give an approximate description of water penetration into p^er and board. In 
order to minimize water penetration according to the Washburn equation, the fibre surfaces 

aO ' should have as low surface energy as possible (i.e, maxinium hydrofobicity) and the^pore radii 
should be as small as possible. Small pores are created by relatively intmsive beafinjg of the 
fibres in refiners ami/or by wet pressing of the wet board web with high pressure in the press 
section of the paper machine. When creating the small pores by beating and/or wet pressmg, 
density of the board will increase. Therefijre, high density of the papeiboard reflects small 

IS pore sizes. . 

It would thus be desirable to be able to produce imcoated paperboard for 
packages with superior resistance against water penetration enabling water vapour 
steriUzation of the package. As good printability is important for high quality packages of 
today, it would be desirable to be able to produce the board with a printing surface that is 
20 comparable to clay-coated board without compromising with other quaUty requirements of the 
product. 

Description of the invention 

The present invention provides an uncoated.paperiK>ard for packages with a 
superior resistance against water penetration, especially if the board is treated wifli steam in a 
25 sterilisation process, and a top layer of bleached krafl pulp and with a good surface for 
printing without compromising with oth^ quality requirements. 

The uncoated paperboard for packages according to the invention is obtainable 
by a paper making process wherein an adequate amoxmt of sizing agent, such as AKD, is used 
in the production of normal liquid packaging board. The relatively high density required is 
30 achieved by intensive beating and/or wet pressing. The possible problems with cracks caused 
by the high density may be avoided to some extent by treating the fibres in a HC refiner. The 
good printing surface, which is comparable to clay-coated surfaces, is obtained e.g. by an 
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extended soft nip (also named long nip) calendering technique with substantially higjier 
calendering temperature than normally used (Cf. WO 01/293 16). 

The required hydrofobicity may be achieved by relatively high or considerably 
higher dosages of AKD-size than m the production of normal liqtiid packaging board, i.e. 
5 between 2 and 4 kg/ton dry fibres. A considerably higher density of the paperboard, 700 to 
850 kg/m^, a result of the desire fo have smaller pores in the board than m normal liquid 
packaging board, is an important part of ttie concept for achievement of adequate or 
maximum hydrofobicity. 

The pulp, all or a part of it, may be treated in a HC refiner in order to make the 
10 fibres more flexible and thereby providing a flexibility to the board, intended to reduce the 
possible problems with cracks that are caused by the high density of ttie board HC refining is 
a conunon fi^bre treatment in the production of sack paper. 

The good printing surface can be obtained by a new calendering technique, the 
extended soft nip (or the long nip calender), that has.been brougiht iijtp production scale, 

15 where the advantages of soft calendering has been fiuther developed (Cf. WQ 01/29316). 
Compared to conventional soft nips, the local stress concentrations in the calender nip is 
substantially reduced with the extmded soft nip. The required smoofliening of the p^r 
sur&ce can therefore be obtained with a minor or none increase of the local variations of the 
sur&ce properties when coated paper webs are calendered. The calendering of the paper or 

20 board is performed with an extended soft nip calender which has a heated roll pressing against 
the top layer of the paper or board and has a sur&ce temperature of 250 to 350**C, and the 
pressure against the paper board is adjusted to 5 - 40 MPa dqiending on the line load, the 
properties of the calmder belt and tiie length of tiie extended soft nip. 

Thus, one aspect of the invention is directed to uncoated papeiboard for 
25 packages composed of one or more layers with a top layer of bleached kraft pulp having a 
gloss value of 1 5 - 50 % measured according to T^i T480, a minimal gloss variation (a 
coefficient of variation in the wavelength regions 3-30 mm of less than 5 %), and a surface 
roughness (PPS-10) of 2 - 5 ^mi measured accordmg to ISO 8791-4, wherein the paperboard 
has a density in the range of 700 to 850 kg/m^ and is hydrophobic from a sizing agent 
30 treatment of each layer. 
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The coefficient of gloss variation may be measured by a method desalbed by Bryntse and 
Norman, [ Bryntse G. and Noiman B. (1976): "A method to measure variations in surface and 
diffiise reflectance of printed and unprinted samples", Tappi, 59:4, 102.] 

In a preferred embodiment of the invention the paperboard is a liquid packaging 
5 board, and in another embodiment the sizing agent treatment of each layer mvolved the use of 
a dosage of sizing agent in the range of 2 and 4 kg/ton dry fibres. The sizing agent is 
preferably a commercially available AKD, such as CIS-based AKD (alkyl ketraie dimer). 

In yet another embodiment of the invention at least a portion of the fibres of the 
board has been treated with a HC (big^ consistency) refiner. 

10 Anotiier aspect of the hivention is directed to a package comprising an uncbated 

ps^erhoard according to Ifae invention. 

A further aspect of the invention is directed to the iise of a package according to 
the invention for co-sterilization of the package and its contents. The sterilization technique 
preferably comprises a ^tep involving water vapour. 
1 5 The invention will now be illustrated by the description of CTibodiments, but it 

shoidd be imderstood that these embodiments do not limit the scope of protection defined in 
the claims. 

Description of embodiments 

The uncoated paperboard of the invention may be produced as a two layer 
20 (duplex) board with a top layer of bleached sulphate pulp, a mixture of 50 % softwood and 50 
% hardwood pulp, and a bottom layer of unbleached softwood pulp. A part of the unbleached 
softwood pulp, e.g. 50 %, can be treated in a HG refiner in order to increase the flexibility of 
the fibres, which is believed to decrease the tendency for cracks in the converting of the 
board. The level of beatmg of all three pulps should be at least 21**SR. 

25 The dosage of sizmg agent, in this case a CI 8-based AKD-size, should be at 

least 2 kg/ton and is preferably between 3 kg/ton and 4 kg/ton, the higher limit being flie 
upper limit accepted by the authorities for food packagmg material. The AKD is added as a 
conmiercial emulsion to the furnish according to some generally accepted principle. pH in ttie 
furnish should preferably be higher than 6,5, and most preferably between 7.1 and 8.0. A 

30 retention aid may be used, preferably cationic starch in combination with an anionic silica sol. 
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Bicarbonate is known to improve AKD si2ang and should therefore preferably be added. 
Small amoimts of alum might also be added to the furnish. 

The smooth upper surface of the board can be achieved by the use of an 
extended soft nip calender wherein the metal roll can be heated to more than 250 **C accordinj 
to the technique disclosed in WO 01/29316. 

The papeiboard of the invention has been produced in the paper mill, and the 
following properties have been analyzed fiom tibree separate runs: 

Minimum Maximum 



Grammage (ISO 536:1995) 


238.1 


247.7 


Thickness (ISO 534:1988) 


299 


340 


Density (JiSO 534:1988) 


724 


808 


PPSIO, top side (ISO 8791-4:1992) 


2 


5 


.Moisture content (ISO 287:1985) 


7.1 


9.6 
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CLAIMS 

1. An uncoated papeiboanl for packages cotx^osed of one or more layers with a 
top layer of bleached kraft pulp having a gloss value of IS - SO % measured according to 

5 Ta^pi T480, a tnlninial gloss variation (a coefiScient of variation in the wavelength regions 3- 
30 mm of less than S %), and a surface roughness (PPS-10) of 2 - S fxm measured according 
to ISO 8791-4, wherem tiie p^raboard has a density in the range of 700 to 8S0 kg/m^ and is 
hydrophobic firom a sizing agent treatment of each layer. 

2. The uncoated paperboard according to claim 1, wherein the p^erboard is a 
10 liquid packaging. bpaixL 

3. The uncoated pq)erboard according to claim 1 or 2, wherein the sizing agent 
treatment of each layer involved the use of a dosage of sizing agent in the range of 2 to 4 
kg/ton dry fibi^s. 

4. The uncoated paperboard according to claim 3, wherein the sizing agent is 
15 CIS-based AKD (alkyl ketene diiner). 

5. The uncoated; paperboard according to any one of claims 1 - S, wherein at 
least a portion of tibie fibres of the board has heea treated with a HC (high consistency) refiner. 

6. A package comprising an uncoated pq>erboard according to any one of 

claims 1 - S. 

20 7, Use of a package according to claim 6 for co-sterilization of the package and 

its contents. 

8. Use according to claim 7, wherein the sterili2:ation con^)rises a step involving 

steam. 
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